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7KLVLVWKHVWWLPHZKHUHFRXQWULHVDJUHHGWRVHWGHILQLWLYHWDUJHWVWKDWDOOFRXQWULHVDJUHHGXSRQ1RZFRPHV
WKHKDUGSDUWRILPSOHPHQWLQJGLIIHUHQWVWUDWHJLHVLQRUGHUWRDFKLHYHWKLV7KHPDLQLVVXHQRZLVKRZWRFXWGRZQRI
WKH &2HPLVVLRQVZKLFK DUH WKHPDLQ FDXVH IRU JOREDOZDUPLQJ2QH RI WKH DUHDV WKDW RIIHU KLJK SRWHQWLDO IRU
HQHUJ\HIILFLHQF\LVWKHEXLOGLQJVHFWRU$FFRUGLQJWR86VWDWLVWLFVSXEOLVKHGLQ%XLOGLQJ(QHUJ\'DWD%RRN>@LQ
WKH\HDUEXLOGLQJVZHUHUHVSRQVLEOHIRURIDOOHQHUJ\XVHDQGRIHOHFWULFDOFRQVXPSWLRQ
7KHUH KDV EHHQ D WUHPHQGRXV LQFUHDVH LQ XVH RI UHQHZDEOH HQHUJ\ 5( LQ WKH SDVW GHFDGHZLWK VRODU SRZHU








WKH PRVW H[SHQVLYH DQG WLPH FRQVXPLQJ PHWKRGRORJLHV WKXV PRUH UHVHDUFKHUV KDYH EHHQ IDYRULQJWKH XVH RI
FRPSXWHU VLPXODWLRQ >@&RPSXWHUPRGHOOLQJRIIHUV D ORZFRVW DVZHOO DV DTXLFNPHWKRGRI DVVHVVLQJGLIIHUHQW
EXLOGLQJDQGWHFKQRORJ\FRQILJXUDWLRQVZLWKKLJKDFFXUDF\7KHSRSXODULW\RIVLPXODWLRQLVKDVEHHQDLGHGE\WKH




VDQG OLPLWDWLRQV 6LQFH WKLV UHVHDUFK LV ORRNLQJ DW ERWK WKH WHFKQLFDO DQG HFRQRPLF DVSHFWV RI LQWHJUDWLQJ5( WKH




























,QIRUPDWLRQ DV WR WKH 39¶V WHFKQLFDO GDWD SRZHU SURGXFWLRQ DQG VL]H DV ZHOO DV FRVWV ZDV REWDLQHG IURP WKH
*R*UHHQ6RODUVXSSOLHUZHEVLWH>@7KHZLQGWXUELQHGDWDIRUWZRVL]HWXUELQHVZDVREWDLQHGIURPWKH/XPLQRXV
5HQHZDEOH(QHUJ\ZHEVLWH>@7KHWXUELQHLIDQ\ZLOOEHORFDWHGDWWKHWRSRIWKHVWDLUZHOOLQRUGHUWRLQFUHDVHWKH














z &RVW RI JULG SRZHU $('N:K    86'  $('7KLV FRYHUV WKH UHVLGHQWLDO
HOHFWULFLW\VODSVXVHGE\WKH'XEDL(OHFWULFLW\	:DWHU$XWKRULW\'(:$LQ'XEDLLQFOXGLQJWKHFXUUHQW
$('N:KIXHOVXUFKDUJHFRVW>@7KHUHLVQROLPLWRQWKHDPRXQWWKDWFDQEHERXJKWIURPRUIHHGEDFNWRWKH
















LV EDVHG RQ D SURMHFW OLIH RI  \HDUV ZLWK UHSODFHPHQW RI ZLQG WXUELQHV DQG FRQYHUWHUV DV QHHGHG 7KH
HFRQRPLFYLDELOLW\ LV EDVHG RQ WKH RYHUDOO &RVW RI (OHFWULFLW\ &R( $('N: IRU HDFK FRQILJXUDWLRQ WKDW LV
WHFKQLFDOO\ YLDEOH ,Q DGGLWLRQ WR WKH &R( WKH +20(5 DQDO\VLV DOVR SURYLGHV WKH EUHDNGRZQ RI WKH HOHFWULFLW\
SURYLGHGIURPWKH5(VYVJULGSRZHU)LJXUHVKRZVWKHEUHDNGRZQRIWKHSRZHUSURYLGHGE\WKHJULG39VDQG
ZLQG WXUELQH IRU WKH FDVH RI JULG SRZHU FRVW RI  $('N:K DQG LQWHUHVW UDWH RI  7KLV LV WKH PRVW 5(
IDYRXUDEOHFRPELQDWLRQLQWKLVVWXG\VWLOORQO\RIWKHWRWDOHQHUJ\LVSURYLGHGE\5(VE\39VDQGE\
ZLQGWXUELQH
7DEOH 6XPPDU\ RI WKH UHVXOWV RI WKH RSWLPDO FRQILJXUDWLRQV IRU GLIIHUHQW JULG HOHFWULFLW\ FRVW $('N: DQG DQQXDO LQWHUHVW UDWH L 
FRPELQDWLRQV
 *ULGHOHFWULFLW\FRVW$('N:


















































DQG DQQXDO LQWHUHVW UDWH L7KH UHVXOWV IRU HDFK FRQILJXUDWLRQ DUH VKRZQ LQ WZR OLQHV7KH ILUVW VKRZ WKH39
FDSDFLW\ XVHG N:S QXPEHU RI WKH:ZLQG WXUELQH QXPEHURI WKH:ZLQG WXUELQH FRQYHUWHU FDSDFLW\
N: 7KH VHFRQG URZ VKRZV WKH RYHUDOO &R( $('N: DQG WKH RI WRWDO SRZHU SURYLGHG E\ WKH UHQHZDEOH
HQHUJ\V\VWHPVIRUWKHFRQILJXUDWLRQ)RUH[DPSOHWKHVWHQWU\LQ7DEOHJULGHOHFWULFLW\FRVWRI$('N:
DQG DQQXDO LQWHUHVW UDWH LV  DQG 7KLVPHDQV WKLV FRQILJXUDWLRQ LVPDGH XSRI 39VZLWK D
FDSDFLW\RIN:S:ZLQGWXUELQH:ZLQGWXUELQHDQGDFRQYHUWHUZLWKDFDSDFLW\RIN:7KH















FRDVW DQG ORZ UXQQLQJ FRVWV YHUVXV WUDGLWLRQDO HOHFWULFLW\ JHQHUDWLRQ V\VWHPVZKLFK KDYH ORZHU LQLWLDO FRVWV EXW
KLJKHUUXQQLQJFRVWVPDLQO\IRUIXHO7KXVWKHKLJKHUWKHDQQXDOLQWHUHVWUDWHWKHOHVVLPSRUWDQWIXWXUHVDYLQJEHFRPH
7KLV VKRZV WKDW VPDOO VFDOH EXLOGLQJ LQVWDOOHGLQWHJUDWHG UHQHZDEOH HQHUJ\ V\VWHPV DUH VWLOO QRW LQ D SRVLWLRQ WR
FKDOOHQJH IRVVLOEDVHG JULG HOHFWULFLW\ 7KH FRVW RI VPDOOVFDOH UHQHZDEOH HQHUJ\ V\VWHPV VWLOO QHHG WR GURSZHOO







HJ WKH URRI RI WKH0DMOLV DQGRU WKH JDUGHQ FDQ SURYLGH PRUH VSDFH IRU DGGLWLRQDO UHQHZDEOH HQHUJ\ V\VWHPV




+20(5 HQHUJ\ DQG HFRQRPLF PRGHOOLQJ VRIWZDUH ZDV XVHG VXFFHVVIXOO\ WR SUHGLFW WKH WHFKQLFDO YLDELOLW\ DQG
HFRQRPLFIHDVLELOLW\RIDGGLQJUHQHZDEOHHQHUJ\V\VWHPV39VDQGZLQGWXUELQHVWRDYLOODLQWKH8$(7KHVWXG\
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